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Inventors: Felix Gutman, Himanshu J. Chokshi, Mark Jacobus Van Kerkwyk, , Hui Wang 
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TWO-ELECTRODE CHUCK FOR IMPROVING REMOVAL RATE UNIFORMITY DURING 

ELECTROPOLISHING 

Two-electrode chuck is an apparatus for holding semiconductor workpieces (wafers) during 
electropolishing process. It provides electrical power to the wafer through two different paths as 
well as vacuum and gas (nitrogen, air, etc.) necessary for the chuck functioning. For detail 
operation mechanism, please see US patent application ser.No. 60/332. 417, entitled 
ELECTROPOLISHING ASSEMBLY, filed on November 13, 2001; No. 60/372, 567, entitled 
METHOD AND APPARATUS FOR ELETROPOLISHING METAL FILM ON SUBSTRATE, 
filed on April 14, 2002; and PCT patent application No. PCT/US 02/36567, entitled 
ELETROPOLISHING ASSEMBLY AND METHOD FOR ELETROPOLISHING 
CONDUCTIVE LAYERS, filed on November 13, 2002, all of which are incorporated herein by 
reference in their entirety. 

Fig. 1 shows exploded view of two-electrode chuck assembly including major subassemblies. 

Fig. 2 shows exploded view of two-electrode chuck shaft. 

Fig. 3 shows exploded view of two-electrode chuck top assembly. 

Fig. 4 shows exploded view of two-electrode chuck bottom assembly. 

Fig. 5 shows section view of two-electrode chuck bottom assembly. 

With reference to Fig, 1 two-electrode chuck assembly includes shaft assembly 101, top assembly 
102, bottom assembly 103, rotary union 104, electrical contact assembly 105 with upper 111 and 
lower 112 contact, pins 106, and compressions springs 107. 

Shaft 101 and rotary union 104 support chuck spinning during process. They also supply spinning 
chuck with vacuum to hold and seal wafer and compressed gas to help remove wafer after process 
finished. Electrical contact assembly 105 provides spinning chuck with electrical power from two 
independent sources. Chuck top assemblyl02 and chuck bottom assembly 103 connected together 
with two or more pins 106 and compression springs 107. Chuck can be open to load wafer and 
then closed to hold it and seal edge of the wafer during process. 

With reference to Fig. 2 shaft assembly includes shaft 201, upper contact ring 202, lower contact 
ring 203, lower contact ring insulator 204, contact pin 205, contact pin insulator 206, contact rod 
207, contact rod insulator 208, contact rod holder 209, spring contact 210. 
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With reference to Fig. 3 top assembly includes block 301, to or more vacuum and gas channels 
302, contact screw 303, contact screw insulator 304, contact nut 305, contact nut insulator 306, 
wire 307, wire insulator 308, clamps 309, cover 310, top plate 311, top plate inserts 312, metal 
plate 313, bottom plate 314, and two or more leaf spring contacts 315. 

With reference to Fig. 4 bottom assembly includes bottom ring 401, outer gasket 402 which 
tighten to the bottom ring with clamp ring 403, inner ring 404 which tighten to the bottom ring 
with wafer centering ring 405, screw insulators 406 and plugs 407 to insulate the centering ring 
from bottom ring, cones 408 to direct wafer, and wafer contact spring 409. 

With reference to Fig. 5 in addition to items listed above shown insulating layer 501 on top 
surface of bottom ring, screws 502, and spring wire 503 that keeps wafer contact spring 409 in 
place. 

Electrical power (potential) to the chuck can be provided through two independent circuits 
(paths). The first path includes with reference to Fig. 1 lower contact 1 12 of electrical contact 
assembly 105, with reference to Fig. 2 lower contact ring 203, shaft 201, with reference to Fig. 3 
block 301, metal plate 313, leaf spring contacts 315, with reference to Fig. 4 wafer centering ring 
405, and wafer contact spring 409. 

The second path includes with reference to Fig. 1 upper contact 1 12 of electrical contact assembly 
105, with reference to Fig. 2 upper contact ring 202, contact pin 205, contact rod 207, spring 
contact 210, with reference to Fig. 3 contact screw 303, contact nut 305, wire 307, top plate 
inserts 312, with reference to Fig. 1 compression springs 107, pins 106, and with reference to 
Fig. 4 bottom ring 401 . 
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